ABSTRACT:Selected Aggregate, matrix and a small amount of sintering aids as raw materials. Two test samples series of hydration resistance were made, one is powder the other is block. Measured the pH value of the hydration samples, the content of nitrogen before and after hydration; drawn the change curve of pH value, calculated the weight change rate of samples before and after hydration; detected the phase composition of block sample before and after hydration. The results show that: under the same process conditions, the hydration resistance of MgAlON composite with spinel as aggregate is better than that of MgAlON composite with magnesia as aggregate. Compared with the sample of the same aggregate, the hydration resistance of the alumina based sample is better than that of the bauxite based sample. The phase composition of samples is almost unchanged before and after hydration, The reason for hydration is mainly due to the hydration of a small amount of AlN in the sample. The hydration resistance of MgAlON composites is much better than that of AlN composite.
Introduction
Previous studies found that MgAlON material has excellent properties such as high temperature resistance, high strength and corrosion resistance [1] [2] [3] [4] , what about its hydration resistance? There are many reports on the anti hydration of AlN in the present literature, there are few reports on the hydration resistance of MgAlON (or AlON) and its composites prepared by thermal nitriding of aluminum.
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So, the hydration resistance of MgAlON composites with magnesia aggregate MgAlON composite and spinel aggregate as the aggregate was studied, and the hydration resistance of MgAlON samples was compared.
Experimental
Test selection of raw materials: aggregate: fused spinel (particle size less than 1mm), high purity fused magnesia(MgO content is more than99%); the matrixmaterial:Al-Al2O3,Al-MgObauxite, two mixed powder (ratio 4:1:9); dextrin is the binder. The composition of the sample is shown in Table 1 as follows. After the test raw material was mixed, the sample was pressed into strips, heated preservation 24h(drying box temperature 110℃), nitrided at 1500℃ for 6h. After the sample was cooled, the specimen was divided into strips and powder for water resistance test. after natural cooling, said powder into a beaker of 5.00g in distilled water; weighed the weight of strip sample will be placed in a beaker, injected distilled water 10 times to a beaker, glass rod mixing, plastic film sealed cup, then using pH meter every half hour, measured the pH value of suspension. When the pH value of the sample was measured, the fluctuation of the sample was relatively small (basically kept constant), and the sample was dried in a oven at 110℃. The weight change rate of samples after hydration was calculated, and the phase composition before and after hydration was analyzed by X ray diffractometer. The nitrogen content of samples before and after hydration was determined by chemical method.
Results and Discussion
Analysis of the change of pH value of different aggregate samples
The suspension pH value changed with time of powder samples and bulk samples are respectively shown in Fig.1 and Fig. 2 .
Compared the pH values of the powdery and the bulk samples, it can be seen that the pH value of suspension powder samples were significantly higher than that of bulk samples pH value, it is obvious that the water resistance of the bulk specimen is better than that of the powder sample, this is mainly because the powder sample has a larger specific surface area. Figure 4 is the curve of the change of the pH value of the hydration of the sample for the first two hours of the four sample with time.
It is known from fig.3,fig.4 , the overall changing trend of the hydration of the 4 groups is basically the same 4: The pH value increases with the increase of time, slow change after 12 hours, the pH value is basically stable after 24 hours. The trend of the first two hours of hydration can be seen, the pH value changed obviously in the first 0.5 hours, since then, the trend of pH value changes with time is not obvious, it can be seen that the water resistance of the material is better. The analysis of figures 3 and 4 shows that the sample of magnesia as aggregate is slightly higher than the pH value of the sample with spinel as aggregate,the main reason is that the Magnesium Oxide material itself is not as dense as the spinel material, compared with the sample of the same aggregate, the pH value of the oxide based sample is a little higher than that of the bauxite base sample, the presence of impurities in bauxite will affect the hydration resistance of the sample.
Analysis of the hydration mechanism of composite materials, the results of the study on the hydration resistance of AlN powder are reported [5] : the pH value of the initial 10min solution in the powder increases rapidly, the pH value of the solution increased rapidly from 5.5 to about 7.5, the reason for the rapid increase of the pH value is that the ammonia gas of the AlN hydrolysate is dissolved in the water, after that, the pH value changed little with time, which was due to the slow hydrolysis of AlN.
In addition, for magnesia refractories, it is also necessary to take into account the formation of hydroxides in the atmosphere after the absorption of MgO in the atmosphere, so that the products are loose and damaged [6] . The samples used in this experiment are MgAlON composites prepared by the reaction sintering method, the composite value increase rate becomes smaller in 10 hours pH, 24 hours after the pH value reaches a steady state, at the same time in the sample hydration after 96 hours no loose phenomenon, the hydration resistance of hydration resistance of MgAlON composites prepared by aluminothermic materials is far better than that of AlN.
Comparison and analysis of phase composition of samples before and after hydration
The phase composition of the bulk specimen before and after hydration is analyzed by X ray diffractometer, as shown in Figure 5 . Analysis of XRD spectra from Figure 5 , it can be seen from the chart, the phase composition changes little sample hydration before and after, in addition to the main phase (MM series of periclase phase, JM series mg Al spinel), still contain MgAlON phase and a small amount of aluminum nitride poly phase Al8O3N6 phase. Therefore, the hydrolysis mechanism of MgAlON composites is different from the hydrolysis mechanism of AlN, which is related to the hydrolysis mechanism of AlN.
Conclusions
(1)Under the same technological conditions, the MgAlON composites with spinel as aggregate are superior to MgAlON composites with magnesia aggregate as compared with those of different aggregate specimens. (2)The hydration resistance of alumina based samples is better than that of the bauxite based samples compared with the samples of the same aggregate under the same process. (3)The hydration resistance of MgAlON composites prepared by aluminum thermal nitriding is far superior to the hydration resistance of AlN materials.
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